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BACTERIAL  DISEASES  d?  FLAIRS 
Prof.  U.  V,  Gorlenko,  Ho* corn,  1953 
Chapter  I 

Short  Historical  Information 

Discovery  of  tha  world  of  invisible  oreaturea  la  linked  with  the  name 
Leuenguk  ( Leeuwenhoek; )  who  in  1683  gave  a  representation  end  description  of 
baoterla.  Scientists  first  occupied  themselves  only  with  the  study  of  the 
types  and  aiaroarganlo  structures  of  then.  This  period  of  microbiological 
advance  may  be  characterised  as  morphological.  During  this  tine  facts  were 
gathered  with  no  regard  for  explanation  or  systematisation.  The  bacterial 
systematic  situation  remained  vague,  Linnaeus  classified  them  with  the  animal 
species*  in  the  worn  family.  Only  in  1852  wcra  baoterla  olassifled  in  the 
plant  group.  They  were  first  placed  in  a  group  with  water  plants,  and  at  one 
point  were  even  considered  a  stage  in  mushroom  development,  Pasteur's  research 
in  the  fields  of  medicine*  agriculture  and  technology  set  the  foundation  for 
development  of  the  second  period  of  microbiology  -  physiological. 

The  work  of  Pasteur  and  his  contemporaries,  including  the  academician* 

H,  T,  Carnal*  was  devoted  to  microbial  cell  physiology*  its  biochemistry.  At 
this  time  microorganisms  were  artificially  bred  in  solutions  of  nutritive  media. 
This  method  did  not  result  in  clearly  separate  cultures.  The  use  of  agar  for 
bacterial  cultures  was  first  suggested  in  1880,  Later  s  method  was1  worked  out 
to  separate  pure  eulturea  from  dense  experimental  madia.  The  work  of  a  aeries 
of  scientists  proved  that  the  microorganism  may  only  be  considered  virulent 

following  e  certain  pathological  process  where  the  presence  of  e  given  microbe 

\ 

is  proven  in  eases  of  disease*  it  Is  isolated  into  a  sterile  culture*  an  axparl- 


t 

% 


—hi  disease  la  than  artificially  caused  by  tha  iso  la  tad  baotaria  is  aterlla 
ooltara  and  tha  baotaria  la  again  Isolated  from  tha  artificially  infected  organism. 

This  rule  ooDoamed  both  baotaria.  pathogenic  to  living  organisms  and  to 
plants  la  tha  phytopathologio  field.  The  sane  principal  na  employed  during 


>0  years  of  tha  past  century  to  explain  plant  dlaaaaaa.  Tha  diaeasoa  atate  of 


plant#  was  considered  a  deviation  froa  tha  noreal  physiological  state.  A 
alaaalfleatloa  of  plant  dlaaaaaa  and  a  neater  of  other  questions  m  worked 
ant.  Tha  first  data  on  tha  pathological  changes  in  plants  ceased  by  baotaria 
was  raaorded  by  V.  3.  Voronin  la  1866.  Studying  tha  fomatlon  of  tubers  on 
the  roots  of  baaa  plants,  ha  expressed  tha  thought  of  possible  plant  parasitical 
baotaria.  iaong  tha  first  baatarlal  plant  diseases  studied  ware  vat  rot,  or 


“yellow  disease*  of  tha  hyeolnth  (1836),  the  pear  blossom  blight  (1389).  wither- 
lag  of  tha  poapkla  (1395). 

Tha  ability  of  baotaria  to  aauae  plant  dlaaaaaa  was  questioned  at  first. 


This  sauced  a  car  tain  difficulty  la  tha  study  of  beetarioala.  Aa  with  everything 
new  la  selaoos,  study  of  baotarioala  provoked  opposition  among  the  old,  eonaar- 
vetlvaly  Inclined  aleroblolcglata  and  ayoologlata  of  the  tine.  Evan  after 
aoaeroes  works  by  E»  ^ith  (1354-1927)  proving  tha  existence  of  numerous 


baatarlal  plant  dlaaaaaa,  Oartlg  wrote  that  baotaria  had  no  relationship  with 
tha  pathological  process  which  takes  plaoe  la  plants.  This  In  his  opinion 
proved  tha  aba  seed  of  a  change  ays  tea  in  plants;  tha  absenoe  of  nitrogen  Cron 
tha  sell  naebraoa,  an  tha  basis  of  which  baotaria  may  develop,  and  also  tha 
sufficient  alas  of  those  calls,  —seeding  tha  baatarlal  alas;  and,  finally, 
tha  storing  la  plants  of  hauls  sold,  which  seams  to  promote  rot  develqpueot 
wader  tha  laflnmnsa  af  baotaria. 

A.  flasher,  as  early  aa  1399,  discovered  that  baotaria  ooold  penetrate 
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into  plant*  a*  wall  u  through  plant*,  however,  ha  considered  this  progress 
nocessarlly  delayed  beoause  of  suberic  Materials.  In  the  latter  ease  he 
disregarded  the  faraentative  action  of  bacteria,  facilitating  their  penetration 
and  development  in  growing  Material. 

However,  the  study  of  plant  bacteriosla  slowly  won  civic  rights.  At 
present  becteriosis  researoh  is  conducted  the  world  over.  It  should  be  noted 
that  at  present  the  oenter  of  baoteriosls  researoh  haa  moved  to  the  USSR. 

Research  in  this  field  of  plant  diseases  Is  conducted  on  a  very  large  scale 
and  with  a  collective  ala  In  our  country,  also  giving  great  attention  to  the 
entire  question  of  baoteriosls  study. 

Ths  first  work  in  Russian  phytopathology  on  plant  bacteriosla,  its  appear- 
a  one,  was  conducted  by  R.  3.  Voronin,  followed  by  Q.  A.  Hadean  (1889).  In  1903 
In  "The  Zearbook  of  Infoxaation  on  Plant  Diseases  and  Spoilage",  published  by 
A.  A.  Xacaevakl,  we  find  inf  creation  on  the  existence  of  bacterial  tobacco  pock- 
aarks  in  Russia,  bean,  turnip  and  broea  grass  bacteriosla.  During  the  following 
years  inforeatlon  was  published  (there)  on  fruit  tree  root  cancer,  bacterial 
diseases  of  the  tomato,  the  beet,  of  fruit  trees.  In  1915  A.  A.  Potebnl,  published 
the  first  bacteriosla  list  circulated  throughout  Russia. 

Until  the  great  October  Revolution  baoteriosls  researoh  was  only  conducted 
by  individual  saiwutist*.  Mentionable  among  these  are  the  works  of  I.  I. 
Trjebinaki  on  sugar  beet  baoteriosls,  A.  I.  Lob lk  on  potato  baoteriosls,  R.  A. 
Semashko  and  0.  M.  D  arogin  on  fruit  tree  root  cancer. 

I.  L,  Serbinov  (1872-1925)  began  work  in  baoteriosls  in  1912,  as  the  first 
scientist  to  ooeupy  hlaself  specially  with  this  group  of  plant  diseases  in 
Russia.  Serwinov's  seiaotlfle  aotivity  baoana  especially  fruitful  after  the 
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0  OrMt  October  Revolution.  Besides  research  in  the  area  of  beotariosls,  la  a 
number  of  oases  as*  to  solanos,  bo  wrote  tbs  first  oamprebeosive  work  on  this 
Aioaaos  and  worked  oat  its  osthod  of  study.  Of  the  greatest  importance  among 
these  are  data  on  potato  baetsrlosls  (1915),  seed  baoteriosls  (1922),  blending 
lafeetleoa  (1925)  and  others* 

A*  A.  Xkehevskl  (1269*1932)  bad  a  greet  iofluenss  on  baoteriosls  study. 
Important  plant  bseteriosis  researeh  took  plaoe  in  oar  country  influenced  both 


by  bis  wort  sad  bis  parsons!  guide  nee.  Hie  contribution  consisted  1a  elaborat¬ 
ing  and  eanplwting  a  aunbnr  of  ganaral  questions  of  baoteriosls  research,  such 
as  tbs  change  of  the  bacteriophage,  geographloal  spreading,  tbs  evolution  of 
their  parasites  sad  s  enter  of  others.  A.  A.  Iaebevski'e  published  volume 
"Rant  laedarlosis"  Is  unsqualled  la  world  literature. 

T.  I.  Tsorov  (1901-190)  nod  T,  P.  Ixrailsky  (born  1887)  began  work  in 
baa  ter  low  Is  at  tha  end  of  the  20*s  and  beginning  of  the  30's.  The  former  had 
the  merit  of  publishing  a  detailed  list  of  plant  diseases  oooaon  to  the  USSR 
(1938).  The  second  was  first  in  tbs  USSR  to  study  ttw  appears noe  of  bacterlo- 


phagse  snong  phytopethogeolo  beofterla,  and  because  of  this  did  s  great  deal  of 


wort  on  baoteriosls  diagnosis.  Of  especially  great  aarlt  wee  his  working  out 
the  serological  method  of  diagnosis  in  this  disease  group.  T.  X.  Tsorov  and 
T.  f .  lira!  laky  organised  tbs  first  laboratories  in  tbs  USSR  for  study  of  plant 
baoteriosls.  A  number  of  solsntists  have  earns  from  these  laboratories,  devoting 
themselves  to  tbs  study  of  s  number  of  disease  groups  of  importance.  Among  the 
pupils  of  T.  I.  Tsorov  ere  R.  M.  Oelaohyan,  0.  P.  Viktorov,  Z.  M.  Msnfanovski. 
Among  T.  P.  Xsrallalqr's  students  -  2.  8.  Artemiev. 


Xn  1928  rssonstraotion  of  U3SR  village  properties  mas  begun  on  a  new, 
eosislistis  basis.  Xn  leensetlsn  with  tbs  largo  quest loos  resulting  from  tbs 
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developing  socialistic  tiling*  properties  eonoernlng  phytopathology,  tha  work 
in  bsoteriosi*  research  was  widened.  The  study  of  thla  disease  group  was 
conducted  from  than  on  in  special  laboratories  distributed  throughout  tarlous 
oitlaa  of  tha  Soviet  Union  (Moscow,  Leningrad,  Kiev,  Erevan).  In  these  the 
general  study  of  baoterlosis  Is  developed  and  separate  diseases  within  this 
group  are  studied.  Each  laboratory  has  a  definite  ale,  which  insures  a  con- 
plate  analysis  of  the  question  at  hand. 

dearly  all  we  know  today  on  plant  baoterloala  was  learned  after  the 
October  fiavolutlon  because  of  basic  research  conducted  after  tha  beginning 
of  the  reconstruction  of  village  propertlea  on  s  socialistic  foundation. 

Of  sufficient  proof  la  the  fact  that  out  of  400  works  on  plant  baoterlosis 
published  In  Huealan  until  1947,  25  belong  to  the  period  before  1917,  35  to 
1917-1930,  anl  340  to  the  1930-1947  period. 

At  present,  the  general  questions  of  plant  baoterlosis  study  have  bean 
widely  analysed:  diagnostic,  geographical  spread,  partly  tha  appearance  of 
bacteriophages  and  antagonise.  The  Boat  fully  studied  aeotlona  of  baoterloala 
are  ootton-plant  "goamos",  beater lor 1*  of  tobacco,  earaala,  tonatoee,  cucumbers, 
■alone,  potatoes,  white  beans.  Share  are  well  tested,  effective  eeans  of 
fighting  all  these  diseases. 
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Chapter  20  -  Method*  of  Fighting  Baotorloses 

In  organising  and  oondooting  Mtboda  of  fighti^  baotarial  plant  diseases 
*•  anut  baar  in  mind,  that  their  oaasaa  ara  far  froa  aillnar  in  their  paraaitioal 
qaalitlee. 

a  large  group  of  bacteria  exists  ihlsb  continually  appear  on  the  soil 
■orfaee  or  on  seeds  and  the  green  soetians  of  plants  and  during  this  period 
mj  cause  plant  disease.  Type#  such  as  Bao.  nesenterieus  vulgatua,  Clostr. 

■so arena,  and  a  fee  others.  Inf notion  of  plants  by  this  group  of  bacteria 
results  in  oases,  share  they  (the  plants)  are  in  a  seek  state  because  of 
faulty  ears,  undernoarishsent,  unfavorable  meteorological  conditions.  For 
sample,  in  oases  of  great  husidity  in  the  air  tbs  vascular  ^coo-sagisa* 
best ariosi*  appears  is  sharp  shapes  and  infection  often  ends  in  the  plants* 
death,  leak  of  oxjgm  in  the  soil  sill  often  lead  to  an  outbreak  of  flax 
baotariesis. 

The  aain  duty  in  a  fight  with  this  type  of  beeteriosis  is  to  either  raoove 
the  eoodltlona  causing  the  appearance  of  the  disease,  or  placing  the  plant\ 

Oder  conditions,  increasing  its  rsaistanoa  to  disease. 

Very  aany  senses  of  beoteriesis  appear  sore  or  less  linksd  sith  plants 
parasites,  she  are  able  to  survive  both  on  live  plants  or  feed  only  on  tbo 
plant  reoaina.  Mos  sith  help  by  agrarian  aotboda  sa  nay  not  alsays  bo  ablo 
to  eliminate  the  beginning  of  a  disease,  but  sa  ean  keep  its  growth  and  ham 
down  to  a  si  nine.  However,  besides  this,  it  is  leper itivs  to  know  tbo 
ehareotsr  of  these  developnente  in  their  natural  conditions  so  as  to  oorrootly 
srgselis  the  fight  against  such  plant  paraaitaa. 

She  feet  is  that  the  souses  of  every  plant  disaase  under  natural  conditions 


has  peculiarities,  often  extremely  complicated  development  characteristics. 

Xa  idea  of  these  development  characteristics  as/  be  found  in  data  received 
as  a  result  of  biological  bacterial  characteristics  stud/  in  their  relationship 
to  surrounding  conditions.  Causal  development  characteristics  may  change 
depending  on  outside  influences  even  concerning  one  and  the  some  bacteria  type. 
For  instance,  the  agent  of  cabbage  aucoua  bacterioaia  (Baot.  ero ideas  and  Bact. 
oarotovorua)  may  suspend  its  development  in  nature  for  a  year  in  case  of  a  hot 
and  daap  summer.  In  this  same  agent  development  may  last  for  teo  years  in  an 
area  with  cooler  summers. 

It  is  evident  from  the  figure  on  p.79,  that  this  bacteria's  development 
cycle  may  be  very  short.  In  Spring  the  plant  (cabbage  of  the  first  year)  is 
contaminated  by  remains  of  diseased  plants  having  weathered  the  winter,  and  in 
torn  rots,  and  again  tuns  into  rsmsins  of  diseased  plants.  After  this  the 
disease  nay  be  spread  to  healthy  plants  by  wind,  rein,  human  beings  or  insects, 
again  causing  an  epidemic.  This  process  may  be  noticed  in  the  Soutnern  region, 
in  the  Sorth  It  occurs  during  years  with  hot  summers.  If  the  summer  is  cool 
this  rotting  process  is  slewed  up.  Disease  may  spread  imperceptibly  In  cases 
where  the  interior  of  the  plant  is  affected.  In  eases  where  such  plants  are 
used  for  seed,  the  c outers  will  rot  while  seeking  nutriment.  During  the 
nutritive  period  the  rot  does  not  develop,  as  the  temperature  is  not  appropriate 
for  this,  however,  the  rotting  process  is  strengthened  within,  then  when  trans¬ 
planted  to  the  field  ini  higher  temperature  and  finally  in  the  end  they  perish. 
Thaf  two  years  perns  trjom  the  moment  of  plant  infection  to  its  end  end  the 
bacterial  entrance  into  the  soil  with  the  plant  remains. 

The  rotation  of  the  cucumber  bacterioaia  agent  i?s  lachrymana)  follows 

two  patterns.  On  the  otto  hand,  the  beoterla  gay  be  in  the  seed  during  the 

*’  ■  \  '  ‘ 


vinter,  thus  affecting  the  ger-v,  th*  vontanlnation  spreads  to  ths  leaves,  end 

finally  W  ths  fruit  sad  again  to  ths  seed.  On  ths  other  hand  bacteria  nay 

t 

Moala  la  diseased  plant  refuse  on  ths  soil  surface,  thus  affect  the  leaves 
or  the  fruit  and  again  r—aln  in  the  refuse  or  the  eeod  during  the  next  winter. 

flomstlmes  baetaria  follow  a  very  c explicated  path  until  they  roach  the 
section  of  a  plant  In  which  they  can  develop,  for  instance,  the  agent  of  ring* 
like  potato  rot  (Myoobect  eapedonicun)  before  entering  the  plant  vessels, 
appean  on  the  pitted  surfaoe  of  rotten  tubers.  Soon  the  pita  on  the  tuber 
aorfaoo  deepen,  developing  into  vascular  rings.  Baetaria  from  these  original 
fool  of  ret  spread  In  the  rings  and  later  planting  of  such  tubara  causes  wilting 
af  the  plants. 


Beater ia  eey  enter  sows  healthy  tubers  by  a  simpler  manarr  through  outs  in 
the  seed  material.  In  this  connection  it  her  been  established  that  after  cutting 
a  diseased  tuber  the  knife  contains  enough  bacteria  to  contaminate  10  tubers. 


Finally,  those  besteads  nay  spread  with  delay. 

The  mentioned  examples  show  how  varied  and  nt  ones  complicated  say  be  the 


development  oharaotarlatiaa  of  baatorlosla  agents  in  nature. 


Certain  types  of  bacteria  contain  principal  and  secondary  causes  of  plant 
disease.  For  example,  la  the  plan  of  development  of  the  mucous  faaeterlosl a 
agent,  the  mein  sense  of  disease  in  cabbage  during  the  first  year  ia  caused  by 
retting  remnants  of  diseased  plants,  whlla  for  second  year  cabbages  it  is  caused 
by  oabbego  heeds  with  rotten  centers. 

The  main  cause  of  eumabdr  baetariosls  a ay  be  found  in  the  seed.  Besides, 
thin  gaoondary  contamination  nay  arias  froa  diseased  plant  rafuaa.  The  main 
sauce  of  ring  Tibs  potato  rot  appears  la  tubara  with  pit- like  rot.  All  the 
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rest  only  completes  end  strengthens  this  ns in  cause, 


Discovery  of  all  details  of  the  development  characteristics  of  bacteriosis 
agents  in  nature  is  necessary  for  correct  recommendations  to  fight  them.  Tie 
know  the  main  and  secondary  infection  causes,  and  also  the  path  of  bacterial 
plant  penetration,  which  usually  consists  of  the  weakest,  most  vulnerable  spot 
which  may  easily  necessarily  break.  Correct  identification  of  such  elements 
leeda  to  rapid  defeat  of  the  disease. 

Corresponding  to  the  existence  of  principal  and  secondary  disease  agents 
in  the  phytopathogenio  bacterial  life  cyola  are  principal  and  secondary  measures 
for  fighting  them.  Thus,  the  following  basic  and  secondary  motbods  may  be  used 
to  fight  baotarloais,  development  characteristics  of  which  have  been  described 
above. 

The  basic  means  of  fighting  mucous  cabbage  bacteriosis  ere  methods  which 
speed  up  rot  destruction  of  plant  refuse.  To  fight  seed  bacteriosis  in  the 

cabbage,  spoiled  articles  are  thrown  out,  such  as  many  heads  that  are  rotten 
in  the  center,  and  a  better  seed  nutrition  atmosphere  is  created. 

The  principal  method  of  combating  cucumber  beoterioeie  is  by  disinfection 
of  the  seed,  secondary  precaution  -  destruction  of  infected  plant  refuse. 

The  main  problem  in  fighting  riag-lika  potato  rot  is  everting  formation 
of  pitted  rot  (autumnal  method,  connected  with  sorting  and  drying  of  tubers). 

It  is  also  imperitive  to  disinfect  the  knife  used  to  out  seed  tubers  and  to 
fight  contamination. 

The  following  shows  whet  methods  of  bacteriosis  fighting  should  be  included 
as  e  major  part  of  tbs  ell  around  system  of  protection  of  this  or  that  culture 
from  barm  and  disseea. 
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Important  hathoda  in  Baotarioaia  Control 


Mathoda  of  — disinflation.  la  connection  with  tha  faot  that  many  bacterial 
plant  diaaaa—  ara  transmitted  through  aaad s,  aaad  disinfection  (treatment  with 
a  solution)  appaars  to  ba  ooa  of  tha  Boat  iaportaat  aathods  la  baotarioaia 
eontrol.  Ia  oartaia  oasaa  tha  diaiafaotioa  nay  ba  limltad  to  tha  surface, 
but  tha  ia  tar  lor  aaotiooa  of  tha  aaad  auat  oftan  ba  render  ad  harmless,  owing 
to  tha  faot  that  aost  baotarioaia  aganta  panatrata  daap  into  tha  center. 

QJmlal  mm*na  to  aaad  dlalnf action.  This  method  entails  treating  tha  seed 
with  various  qhaaloal  products  -  baotarioidaa,  Tha  following  ara  uaad  this 
this  way  for  baotarioaia  oootrol. 

XonUkllB*  Ibis  preparation  basioally  appears  as  a  surface  disinfectant.  Only 
in  oaaaa  where  it  is  uaad  to  o octroi  ootton  gun  disease  does  formalin  penetrate 
the  seed  and  tha  periphery  of  tha  garn.  However  it  docs  not  penetrate  through 
tha  rial  hut  through  tha  ae-oalled  hilun  aperture,  Tha  solution  entering  tha 
aaad  slowly  penetrates  from  the  periphery  to  the  canter.  Penetration  of  tha 
formalin  solution  results  in  swelling  of  tha  seed,  and  tha  spaed  of 
solution  penetration  depends  an  the  tine  for  availing,  availing,  and  therefore 
formalin  solution  penetration  is  wry  slow  in  lass  open  types.  Harming  of  tha 
solutioo  apaada  up  tha  formalin  penetration  prooess  in  the  aaad.  Tha  formalin 
ahange  whan  heated  is  known  as  ths  tharaoohauiogl  method. 

Usually  weak  watap-formalln  solutions  ara  employed.  Seeds,  besides  being 

f  -1 

submerged  in  solution  must  necessarily  undergo  fixation  (retention  in  liquid). 
During  this  period  basioally,  the  seed  la  disinfected  by  accumulation  of  formalin 
partis  las.  Tbs  weaker  tha  formalin  solution  tha  longer  fixation  must  last.  Thus 
in  sens  of  a  eonaerelal  (40)1)  formalin  solution  of  li90  tha  seed  must  ba  fixed 


for  3  hour-,  while  the  fixation  period  Is  lengthened  to  10  hours  la  oase  of  a 
1(200  formalin  solution,  Especially  effective  is  passing  through  earn  formalin 
or  its  steam, 

Soviet  scientists  have  perfected  an  affioisat  method  of  atainifag  ootton 
seed  with  formalin,  Speoial  departments  have  been  constructed  to  this  end  at 
all  ootton  processing  plants. 

Formalin  may  also  be  used  to  disinfect  tobacco  seed  against  bacterial-pock 
(1(50)  and  tomatoes  against  bacterial  cancer  (1>300  and  1(100), 

Mercuric  chloride.  This  element  has  proven  to  be  a  good  bactericide  with  the 
help  of  which  one  may  disinfect  the  exterior  and  partly  the  interior  of  the 
seed,  llerourio  chloride  is  widely  used  in  combatting  tomato  cancer,  cabbage 
bacteriosis  and  numerous  other  diseases.  Usually  a  very  light  solution  of 
this  element  is  employed,  1  part  merourio  chloride  to  1000  parts  water  (for 
cabbage  and  cucumber  seeds),  1  to  3000  parts  (for  tomato  seeds).  Seeds  are 
immersed  in  such  a  liquid  for  5  minutes,  then  rinsed  in  water  5  to  10  times 
and  may  be  planted  after  drying. 

Mercuric  chloride  is  a  powerful  poison,  Beoauae  of  this, work  with  this 
element  sue  t  be  conducted  according  to  speoial  instructions, 

HIPIF-1  compound.  Tb£Ls  compound  was  proposed  by  the  scientific  institute  for 
approval  as  an  insectofungicide  from  which  it  has  derived  its  name.  The  com¬ 
pound  consists  of  a  type  of  ethylmerourophosphate  solution,  A  1.3?  solution 
of  this  ooupound  is  usually  told,  which  is  known  os  the  master  solution.  Working 
solutions  art  prepared  for  use  from  the  master  soltulon  eocording  to  oiroum- 
stantlal  need.  The  MZU2F-1  compound  is  used  for  treatment  of  cucumber  atxi 
cabbage  seeds  against  bacterial  disease,  A  working  solution  is  prepared  from 
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the  principal  solution  tgr  diluting  one  port  of  the  latter  in  300  parts  water 
for  ooouabere  and  1  part  to  400  parts  water  for  oabbege.  This  compound  positively 
diaiafaots  both  tha  axtarior  aad  interior  seotions  of  the  seed.  The  compound 
is  very  poisonous  aad  therefore  must  be  handled  with  the  utmost  oare,  A  treated 
grain  is  harmful  to  human  aad  animal  digestion  and  jay  only  he  used  as  seed 
grain.  At  present  a  dry  HIUI7-1  compound  has  been  produced  which  with  the  NIUIP-2 
is  gaining  in  popularity. 

MIUIf-2  tvmnound  (granular)  repr oaenta  a  dust  conglomeration,  formed  by  2-2.5 
parte  ethylmerouroohloride  or  ethylmerourobromida  (active  element)  and  97.5-98 
parte  talcum  (neutral  element).  Seeds  may  be  treated  with  WIUIF-2  in  maohlnes 
for  seed  disinfection  against  smut,  Zt  is  adapted  to  ououmber  baoterioais,  cotton 
gas,  soya  bean  and  bean  baoterioais.  It  is  recommended  that  this  and  the  former 
oaapoonda  be  employed  eentrelly  when  imaeralag  ououmber  seeds,  by  disinfecting 
seeds  St  the  sorting  point,  Dislnfseted  seeds  marked  with  labels  are  then 
issued  to  tha  oonaumer. 

Concentrated  sulfuric  aoid  is  used  in  treating  eotton  seed  against  gum, 
for  10  kg  of  Igyptlan  ootton  seed  1, 5-2,3  kg  sulfuric  sold  is  needed,  while 
2*2,3  kg  ere  needed  for  American  seed.  It  moistens  the  seed,  by  continual 
mixing  for  30-60  a,  with  a  wooden  spade,  until  complete  disintegration  of  the 
flower.  The  seed  is  then  washed  for  15  m,  in  a  great  quantity  of  running 
aster.  Than  is  dried  aad  planted  after  presowing  preparations, 

Physical  naans  of  dis inf eo ting  seed  using  hot  watsr.  It  is  roeommsnded 


in  disinfecting  oolored'  cabbage 
s  temperature  of  S0°C  for  20  a. 


against  baoterioais,  Seods  are  kept  at 
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Biological  ■  mu  of  disinf notion  seeds,  the  following  nay  be  atatedi 


Treatment  of  the  aaed  with  bacteriophages.  Treatment  of  ootton  aeed  with 
baoteriophagea  ia  a  poaaibla  aeana  of  treatnant  during  vernalisation.  According 
to  0.  P.  Lebedev  thia  prevents  ootton  aeed  and  atea  gun  and  inareasea  plant 
reaiatanoe. 

Phytoolde  treatnant.  Baotarioidaa*  pro tia too Idea,  and  fungicide  elenenta 
produced  by  higher  and  lower  plant  types  are  known  aa  phytocir3  is.  These 
elenenta  were  discovered  by  Prof*  B.  P.  Tokin  (7)  in  1928. 

The  experiments  of  Q.  A.  Bar kin  showed  that  the  garlic  phytoolde  arrests 
growth  and  developaant  of  phytopathogenous  bacteria*  Baot.  aroldeae,  Baot. 
oarotovorum.  Baot.  phytophthorun ,  Pa.  veaioatoria,  Pa.  malvaoearum*  Pa. 
oitriputeale  (fig.  10)  Pa.  atrojaoiens*  Pa.  heterooaa. 

Thia  permits  the  uae  of  garlic  phytooidea  in  diainfeotlng  seed  and  aeed 
aaterial  from  a  number  of  baoteria.  It  has  been  practically  possible  to  pro¬ 
duce  garlic  powder  for  cabbage  aeed  protection  againat  vascular  baoterlosla, 
and  to  protect  stored  potatoea  against  rot. 

The  nonharaful  quality  of  phytooidea  for  man  and  plants  allows  one  to 
oonalder  this  method  of  aeed  d is  infection  in  a  larger  perspective*  based  on 
roaearoh  in  the  near  future. 

fermentation  of  tomato  pulp  applied  to  certain  seeds.  This  produot  is 

t  i 

used  in  tbs  fight  againat  bacterial  oanoer.  The  very  process  of  aaed  disin¬ 
fection  aided  by  this  method  sterna  from  protracted  tomato  pulp  fermentation 
(for  tea  daye).  Seed  completely  devoid  of  oanoar  was  obtained  after  such  a 
process  even  in  oases  of  high  original  inf aetion.  Aa  a  result,  farms  are 
dallvared  of  trouble  by  aeed  treatment  and  in  speeiml  oases  by  drying  during 

i  l 
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tbs  spring  field  working  lauoo, 

Dlalnfeotlon  of  young  trees  tad  buds.  This  notion  directs  the  fight 
Woods  spread  of  dissaso  Instead  of  oonoantratiag  on  seed  materiel.  Plant 
disinf notion  in  fruit  trees  ohaages  into  a  fight  against  bacterial  root 
aamosr,  end  laannliation  of  the  citrus  bud  against  neorosis. 

the  following  products  are  saploysd  in  disinfecting  fruit  trees i 

a.  doe  king  far  5  a.  in  a  15  oopper  sulfate  solution  and  then  rinsing 
off  with  running  water. 

b.  Soaking  in  a  55  oo>per  sulphate  aolution  with  equal  quantitiea  of 
e^ay  and  send  (creee-like  oonaiatanoa)  without  further  rinsing, 

A  fcraelin  eolation  (li300)  la  raooanandad  in  dla infecting  citrus  budsj 
thsgr  should  bo  exposed  t c  this  for  5  a.t  or  silver  nitrate  (1:1000)  keeping 
the  bud  in  solution  froa  1  to  5  a. 

Soil  disinfection.  Shis  field  eists  at  soil  immunization  against  phyto- 
pathogenous  bacteria  found  hare  Instead  of  in  plant  refuse.  The  d la infection 
of  hotbed  noils  is  of  greet  importance  in  fighting  beater  lei  tomato  cancer, 
vaesular  cabbage  baeterloala  end  a  nnabar  of  other  baotarioaea.  affeotlng  the 
hathouaa  and  hotbed  ape  tilings. 

Chloropierin  has  proven  to  be  the  best  soil  disinfectant.  It  is  applied 
at  the  rote  of  60  g ,  or  36  as?  to  1  a*  of  soil  in  20  cm  layers.  Work  with 
ahloropiarln  should  be  eondueted  during  cool,  overcast  weather,  as  a  slower 
evaporation  of  the  product  free  the  soil  takas  plaoa  at  suob  s  tins.  The 
soil  should  be  sired  after  such  disinfection  to  eliminate  the  obloroplorin. 

Formalin  is  alee  used  to  disinfect  sheltered  land.  For  this  purpoaa  it 
la  dilatad  in  water  at  a  rata  of  I14O  or  li70,  10-15  or  15-25  liters  of  this 
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solution  may  be  used  on  1  !>'  •  Formalin  la  also  used  to  disinfect  soil  against 
fruit  tree  root  oanosr.  In  this  ease  65  g,  of  formalin  are  necessary  to  avery 
sq.  mater.  Formalin  soil  disinfeotion  is  done  in  Spring  and  Autumn,  After 
formalin  spraying  the  soil  should  be  mulched  end  hotbeds  covered.  The  soil 
is  uncovered  after  1-2  days  and  carefully  spaded  so  as  to  air  out  the  formalin. 
Such  soil  may  be  seeded  10-15  days  after  disinfeotion. 

Oestrus tion  of  infection  on  sick  plant  remains.  This  may  be  done  in  two 
ways.  Plant  refuse  whioh  is  hard  to  rot  must  be  oolleoted  and  destroyed.  They 
may  be  used  as  fuel  (for  example  cotton  stalks),  oolleoted  in  the  fields,  placed 
near  the  home  and  used  until  sprouts  appear.  The  destruction  of  cabbage  heads 
is  of  great  importance  to  the  fight  against  vascular  baoteriosis,  and  cotton 
stalks  in  goaosis  fight. 

Easily  rotting  refuse  may  be  spaded  into  the  ground  in  autumn.  They 
usually  rot  by  spring  and  pathogenous  baoteria  die.  This  is  known  for  cucumber 
baoteriosis,  cotton  goaosis,  and  vascular  cabbage  bacteriosis.  So  as  to  com¬ 
plete  this  it  is  best  to  use  a  plow  with  a  pre-plow  (})  thus  completely  turning 
over  the  ground.  See  Ch.  TU  for  explanations  of  this  process. 

Importance  of  grasses  and  other  rotetive  crops  in  the  fight  against  plant 
baoteriosis.  The  basic  importance  of  rotation  in  the  baoteriosis  battle  is 
cleaning  the  soil  of  infection.  For  a  successful  completion  of  this  aim  in 
the  fight  against  baoterla-aonophagous  rotation  must  seek  to  destroy  doo eased 
plant  refuse.  In  osse  the  fight  is  with  polyphcgous  bacteria  it  is  important 
that  the  culture  be  so  arranged  aa  not  to  give  the  bacteria  a  chance  to  develop. 
For  instance  it  has  been  demonstrated  that  the  agent  of  cabbage  vasoular 
beoteriosis  attack  numerous  plants.  The  garden  beet  and  cereals  are  immune 

*0 


1 


to  this  agent,  It  therefor*  follows  that  these  plant*  should  bo  planted  to 
rotate  1a  an  area  mhloh  baa  been  strongly  affected  by  vasoular  bsoteriosia. 

Grass  rotation  play*  on  sspee tally  important  role  la  fighting  baeterlosls. 
lead,  B.  P,  Williams  belter*#  that  tho  rosin  quality  of  aoil  planted  vith 
perennial  greases,  "this  fraea  ths  soli  of  s  grsst  number  of  microzooparasites", 
and  thia  takes  plao*  booauoo  the  microorganisms  living  In  the  soil  "the  micro¬ 


organisms  food  principally  on  the  baoteria". 


tesearoh  conducted  in  Cossack  ootton-alfalfa  experimental  stations,  has 
shorn  that  cotton- alfalfa  rotation  considerably  diminishes  the  ravages  of 
oottoa  gomosis,  This  stoas  from  two  facts,  on  th*  one  hand  a  quantity  of 
attfeogoalstlo  niorofloeara  are  produo  ad  during  a  3  year  alfalfa  growth,  which 
kills  tbs  gomosis  agsnt,  on  th*  other,  during  this  sas*  tin*  organic  matters 
gather  in  the  soil,  tho  soil  structure  rebuilds  and  improves,  resulting  In 
■ore  nutritive  qualities.  This  leads  to  a  type  of  oottoa  hardier  against 


goaosis. 


th*  virulsno*  of  plant  root  oancer  (Pa,  tumajeoieaa)  In  th*  aoil  rapidly 
drops  to  a  considerable  extent  through  the  aiorobe'a  realdanea  la  the  aoil 
without  the  symbiosis  of  ths  natural  environment. 

Gutting  out  of  affected  parts  and  separation  of  diseased  plants.  Cutting 
out  of  affected  parts  appears  as  th*  moat  important  action  in  th*  fight  against 
tree  baeterlosls,  Usually  they  not  only  out  tbs  affected  are*  but  also  s 

r 

seetlon  of  hsaltny  aaterlal,  I  suppose  that  this  is  don*  because  th*  baotarls 
hove  already  entered  the  healthy  section  but  have  not  yat  caused  visible  damage, 
this  activity  is  of  l^portano*  la  the  mulberry  tree  baoterioals,  fruit  tree 
baeterlosls,  citrus  necrosis  sad  similar  Ulna* a*#. 
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Iu  a&ae  of  root  cancer  damages  when  transplanting  young  trees  at  fruit 
tree  nurseries  it  is  reoomaended  to  out  out  affected  parts  and  to  folios  this 
with  disinfection  of  tho  root  system,  Such  disinfection  is  described  on  Page  85. 
Xoung  plants  which  are  diesased  around  the  root  crown  or  on  tho  main  root 


should  be  destroyed. 


Destruction  of  affected  plants  nay  also  bo  applied  to  certain  herbaceous 
plant  baoterioses.  For  instance,  it  is  used  when  cotton  and  cue unbar  shoots 
are  damaged.  In  this  case  cotton  shoots  are  destroyed  because  of  genesis 
contamination,  and  cucumber  because  of  bacteriosis  contamination. 

During  large  bacteriosis  infections,  spreading  during  the  s manor  to 
growing  plants,  destruction  often  does  not  meet  the  goal,  as  noro  end  eoro  new 
plants  kesp  getting  infected. 

Destruction  of  potato  plants  uffootod  with  black  lice  and  ring  rot,  frees 
tbs  seed  notarial  of  infected  tubers,  carrying  the  infection  to  tho  next  year. 
During  Gulling  not  only  diseased  plants  should  be  destroyed  but  they  should  be 
dug  up  and  removed  with  their  tubers. 

Fight  against  insects.  Insect  fights  in  many  cases  may  be  of  groat 
importance  in  bacteriosis  destruction,  for  many  of  tbs  latter  spread  on  insects. 
Far  instance,  in  the  fight  with  cabbage  vascular  bacteriosis  one  always  meets 
insects  destroying  tbs  cabbage,  As  long  as  those  objectives  ere  proposed  but 

no  actual  insect-destruction  takes  place,  cabbage  will  suffer  from  vascular 
bacteri84ls»  in  »  number  of  Kolhoaes  in  the  Bar'kovaki  region,  where 

insect  destruction  was  conducted  alongside  other  activities  against  vascular 
bacteriosis,  cabbage  infection  ms  out  to  s  minimum,  as  long  ss  insect 
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destruction  bad  not  been  attempted  the  effectiveness  of  all  other  activities 
me  strongly  curtailed, 

Oen  spraying  with  EDI  preserves  the  oob  against  breedbug  and  baoterioaia 
dosage,  which  appeals  to  bo  oarriod  by  a  oortain  inaeot. 


